High-affinity microtubule protein-higher organism DNA complexes. Many-fold enrichment in repetitive mouse DNA sequences comprised of satellite DNAs.
We have examined aspects of the interaction of cycled microtubule protein preparations with 35S-labeled mouse DNA tracer in a competition system with unlabelled competitor E. coli or mouse DNA. The nitrocellulose filter binding assay was used to measure interaction by scintillation counting. DNA molecular weight affected the levels of filter retained 35S-labelled mouse tracer DNA. Filter retention levels increased if 35S-labelled mouse DNA tracer size was increased, and the filter binding level decreased if competitor DNA size was increased. There was a sizeable, reproducible difference in the 35S-labelled mouse DNA tracer binding level of about 1% when E. coli or mouse DNA competitors were compared. Mouse DNA more effectively competed with 35S-labelled mouse DNA for microtubule protein binding than did E. coli DNA, suggesting that a small class of higher-organism DNA sequences interacts very strongly with microtubule protein. From other studies we know this to be the MAP fraction (Marx, K.A. and Denial, T. (1984) in The Molecular Basis of Cancer (Rein, R., ed.), Alan R. Liss, New York, in the press; and Villasante, E., Corces, V.G., Manso-Martinez, R. and Avila, J. (1981) Nucleic Acids Res. 9, 895-908). We find that this difference in competitor DNA strength is qualitatively similar under high-stringency conditions (0.5 M NaCl, high competitor [DNA]) we developed for examining high-affinity complexes. Under high-stringency conditions we isolated 1.2% and 0.6% of 35S-labelled mouse DNA at 4200 and 350 bp respective sizes as nitrocellulose filter bound DNA-protein complexes. At both molecular weights these high-affinity DNA sequences, isolated from the filters, were shown to be significantly enriched in repetitive DNA sequences by S1 nuclease solution reassociation kinetics. The kinetics are consistent with about a 4-fold mouse satellite DNA enrichment as well as enrichment in other repetitious DNA sequence classes. The high molecular weight filter-bound DNA samples were sedimented to equilibrium in CsCl buoyant density gradients and found to contain primarily mouse satellite DNA density sequences (1.691 g/cm3) with some minor fractions at other density positions (1.670, 1.682, 1.705, 1.740, 1.760 g/cm3) similar to those observed by our laboratory in previous investigations of micrococcal nuclease-resistant chromatin (Marx, K.A. (1977) Biochem. Biophys. Res. Commun. 78, 777-784). That the high-affinity microtubule-bound DNA was some 3-5-fold enriched in mouse satellite sequences was demonstrated by its characteristic BstNI restriction enzyme cleavage pattern.